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MEMORANDU  M 


1.  Directions  in  regard  to  the  conduct  of  the  course  will  be  given 
at  the  lectures,  and,  when  necessaiy,  will  be  published  in  the  Bulletin 
Board.  Each  student  will  be  expected  to  note  these  directions,  or, 
if  absent  from  a  lecture,  to  obtain  them  from  some  fellow-student. 
In  any  case  he  will  be  held  responsible  for  all  information  given  at 
the  lectures  or  on  the  Bulletin  Board. 

2.  Special  directions  given  by  any  of  the  instructors  in  regard  to 
the  work  of  the  course  will  be  held  valid  only  when  accompanied  by 
a  written  statement  on  the  sheets,  or  on  suitable  blanks.  Oral 
instructions  cannot  be  verified,  and  will,  therefore,  be  given  no 
consideration. 

3.  Reporting  at  either  early  or  final  Roll  Call  explicitly  implies 
the  understanding  that  a  student  has  been  in  continuous  attendance 
from  the  opening  of  the  period  until  the  time  of  the  Roll  Call.  Evei^ 
student  should  see  that  a  date  stamp  is  placed  on  his  sheets  for  each 
day  of  attendance. 

4.  Men  who  report  at  early  Roll  Call  will  be  marked  present,  on 
condition  that  their  current  work  is  ready,  in  advance,  and,  further, 
that  all  previous  series  have  been  completed  on  time.  The  early 
Roll  Call  is  offered  as  a  privilege,  and  those  who  avail  themselves  of 
it  must  accept  the  entire  responsibility  of  completiag  tlieir  work  on 
time.     No  exception  will  be  made  to  this  rule. 


5.  A  student  who  has  been  signed  off  at  the  office  can  have  his 
attendance  record  in  this  course  corrected  by  bringing  a  memoran- 
dum suitably  endorsed  by  the  office.  This  memorandum,  to  be  valid, 
however,  must  be  presented  not  later  than  one  week  after  the  date  of 
signing  on. 

6.  All  work,  to  be  accepted,  must  be  handed  in  at  tlie  appointed 
times  by  the  student  personally,  and  not  by  proxy. 

7.  A  date  set  for  overdue  work  will  be  considered  final.  No 
work  presented  after  that  date  will  be  accepted,  unless  previous 
agreement  in  wilting  has  been  made. 

8.  Each  student  is  strongly  advised  to  place  an  identifying  mark 
on  all  his  materials,  including  drawing  instruments.  All  instruments 
and  materials  are  left  in  the  lockers  during  the  year  at  the  student's 
own  risk,  and  mu.it  be  removed  from  the  lockers  on  or  before  the 
date  set  for  the  final  examination.  All  articles  not  removed  will  be 
considered  abandoned,  and  will  be  treated  accordingly. 

9.  Tests  will  be  held  from  time  to  time  during  the  year.  The 
results  of  these  tests  will  have  a  very  considerable  weight  in  judging 
the  work  of  the  course.  No  make-ups  will  be  given,  but,  in  special 
cases  where  a  student  is  unable  to  be  present  at  the  time  of  a  test, 
he  may  make  arrangements  to  tike  it  in  advance.  Unsatisfactory 
work  in  the  tests  may  serve  as  a  ground  for  failure  in  the  course, 
without  regard  to  the  quality  of  the  drafting  work. 
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SHEET    A  — GEIS^ERAL    INSTRUCTIONS 

METHOD     OF     LAYING     OUT     DRAWING     SHEET  —  USE     OF     MATERIALS 


DIRECTIONS 

I.     Fold  and  cut  sheet  into  4  equal  parts. 

The  kind  of  paper  used  in  this  course  is  kno^Tii  as  "  Duplex." 


II.     Thumb  tack  one  part  to  Drawing  Board.      (One  thumb  tack 
in  each  corner. ) 


III.  Fig.  10.  With  T-square  laid  across  corners  draw  sliort,  light 
lines  AB  and  CD,  thus  finding  approximate  centre  of 
sheet.     (Use  6  H  Pencil.) 


IV.  Fig.  11.  With  T-square  draw  EF  {light)  through  centre. 
With  Triangle  draw  GH.  These  are  called  "Centre 
Lines"  of  sheet. 


Fig.  12.  Along  Centre  Lines  lay  off  9  inches  and  6  inches, 
respectively,  either  side  of  centre.  (Use  Triangular  Scale 
as  shown.)  With  T-square  and  Triangle  draw  rectangle 
as  shown.     This  is  called  "  Cutting  Line." 


VI.  Fig.  13.  Again,  lay  off  8  in.  and  5  in.  on  Centre  Lines 
and  complete  second  rectangle.  This  is  called  the 
"  Border  Line." 


VII.  Fig.  14.  The  result  is  a  sheet  as  shown ;  18  in.  by  12  in. 
{outside  measurement)  with  1  inch  Border  all  round.  This 
is  called  the  "Layout  of  Sheet." 


B. 


NOTES 

Pencil.* 

(a)   6  H  pencil  sharpened,  on  Sand  Paper  pad,  with  chisel 
point.  {Fig.  1.) 

Used  always  for  La/ying  out  Sheet  and  Blocking  out  Drawings. 

{b)  3H  pencil  sharpened,  on  pad,  with  9'OMnd  point.  {Fig.  2.) 
Used  always  for  Strengthening  Outlines  and /or  Lettering. 

(c)    Compass  pencil  sharpened  as  in —  {Fig.  3.) 

Use  6H  for  Blocking  out;  2H  for  Strengthening. 

Use  small  Needle  Point  end  in  other  leg  of  compasses. 

{Fig.  4.) 
Pen. 

(a)   Have  both  nibs  touching  paper  {Fig.  5),  not  {Fig.  6.) 

{b)   Do  not  Jill  pen  too  full. 

(c)    Clean  pen  often  with  pen-wiper. 


C.     T-Square. 

(a)  Always  use  T-square  at  Left  end  of  board. 

If  left-handed,  change  to  Right  end. 
{b)   Always  draw  along  upper  edge  of  T-square. 


{Fig.  7.) 


D.     Triangles. 

(a)  Always  use  triangles  on  top  edge  of  T-square. 

Wherever  possible  draw  with  light  coming  from  Direction  (A) . 

{Fig.  7.) 

(6)  To  draw  Parallel  lines,  slide  triangle  along  Straight  Edge 
(either  T-square  or  another  triangle).  {Pig-  8.) 

(c)  To  draw  Perpendicular  to  a  given  line,  place  triangle 
against  a  Straight  Edge,  as  shown  in  full  lines;  then 
turn  triangle  to  dotted  position,  slide  along  to  required 
point  and  draw  perpendicular  CD.  {Fig.  9.) 

*  Whenever  possible  draw  lines  from   Lieft   to   Right   and  from 
Bottom  towards  Top  of  sheet. 


Thus         Not  Thus 
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SHEET    1  —  LETTERING 


DIRECTIONS 

I.     Lay  out  sheet  as  explained.     (Page  2.) 

II.     Place  your  number  (in  Mack  ink)  in  the  upper  right  hand 
margin  of  sheet. 

III.  Draw  all  guide  lines  for  letters,  very  light,  spaced  as  shown 

and  with  6 H  pencil.    (Sharpened.    See  Page  2-^1 -a.) 

IV.  (a)   Copy  freehand  the  letters  and  figui'es  indicated.     Con- 

sult Sheet  F,  Page  80,  for  form  of  letters. 

(6)  Use  2 H  pencil.      (Sharpened.     See  Page  2-^-&.) 

(c)    Press  lightly. 

(cZ)  Make  all  letters  Vertical  as  in  copy. 

(e)   Make  letters  round  and  full. 

(/)  Do  not  croiod. 

V.     Add  Title. 

(a)   Draw  base  line  for  title  J  inch  below  Border  Line. 

(6)  Begin  title  far  enough  to  the  left  to  end  exactly  under  (A) . 

(c)    To  do  this  block  out  the  title  on  a  separate  paper  to 
determine  length  required. 


NOTES 

A.     All  statements  enclosed  in  Rectangles  are  to  be  omitted  from 
the  drawing  sheets. 
They  are  for  direction  only. 


C. 


The  lettering  used  in  this  course  is  an  adaptation  of  the 
''Bernhardt"*  Gothic  Alphabet.  Make  the  small 
letters  i  inch  high;  the  capitals  &nd figures  -^  inch  high. 

This  size  will  be  called  "  Standard,"  and  will  be  used  for 
general  lettermg  throughout  the  course. 

In  fractions  make  numerator  and  denominator  figures  each 
about  f' standard  size. 


The  location  and  arrangement  of  title  on  Sheet  1  will  be 
called  the  "Standard  Title,"  and  will  be  used  on  all 
sheets  of  this  size. 

*  See  ^'Lettering"  by  Chas.  W.  Reinhardt. 
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SHEET  2  — PRACTICE    IN    PENCIL    LINES 


DIRECTIONS 

I.     Upper  Left.     Horizontal  Lines. 

(a)   Space  oflf  with  scale  along  Vertical  Centre  Line  of  sheet. 
(&)   Begin  at  Top  and  work  down.      (Use  T-square.) 

II.     Upper  Right.     Vertical  Lines. 

(a)  Space  off  along  Horizontal  Centre  Line. 

(6)   Begin  at  Left  and  work  to  Right.     (Use  T-square  and 
Ti-iangle.) 

III.  Loiver  Left.     Slanting  Lines. 

(a)  Use  T-square  and  45°  Triangle. 

IV.  Lower  Right.     Parallel  Lines. 

( a )  Draw  Parallelogram  A  B  C  D . 

(b)  Outside  draw  lines  parallel  to  AB. 

(c)  Inside       "        "  "       "    BC. 
(Use  Method  given  on  Page  2-D-h. ) 

V.     Add  Title  and  Number  as  in  Sheet  1. 


NOTES 

Lines  to  be  :  — 

(a)  Fine. 

(&)  Uniform. 

(c)  Accurately  drawn. 

(Use  6  H  pencil ;  sharpened.     See  Page  2-^.) 


[NiD 
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SHEET    3  — PEACTICE    ^VITH    IltsTSTKUMENTS 


DIRECTIONS 

I.     Ex.  1.     Given   2   Circles,   5  inch  diam.  and  4  inch  diam., 
respectively. 

Circumscribe  Hexagons. 

The  larger  with  one  flat  side  horizontal,  the  smaller  with  one  flat  side 
vertical. 

Use  T-square  and  60°  Triangle  only. 

II.     Ex.  2.     Given  Circle  3^  in.  diam. 

(a)  Draw  lines  15°  apart  as   shown.     Use    T-square,   45° 

and  60°  Triangles  only. 

(b)  On  left  half  of  Cii'cle  draw  Tangent  at  end  of  every  other 

line  by  method  of  2  Triangles.     See  Page  2-D-c. 

(c)  On  right  half  of  Cii'cle  draw  Tangents  at  end  of  any  3 

lines  by  geometry. 

See  note  at  bottom  of  Sheet  3. 

III.  Ex.  3.     Given  Circle  3J  i7i.  diam.     Lay  off  angles  as  shown. 

(Use  Protractor.) 

Do  not  add  arrows  or  figures. 

IV.  Ex.  4.     Given  Line  at  angles  of  37^°  with  Horizontal.     (Use 

Protractor.) 

On  this  line  as    base   draw  a   regular  Hexagon.,  each   side 
z=  IJ  inch. 


Y.     Ex.  5.     Given  Cii'cle  3^  in.  diam.     Inscribe  a  regular  Penta- 
gon.    (See  Page  5i-S.) 


VI.     Ex.  6.     Given  Circle  4  in.  diam.     Inscribe  small  circles  as 
shown. 

Use  Bow  Pencil  on  smaller  circles. 


NOTES 

Lines  and  Circles  to  be  : 

(a)  Fine. 

{b)    Uniform. 

(c)    Accurately  drawn. 

Use  6H  Pencil  and  6H  lead  in  Compasses. 
(Sharpened.     See  Page  2-A-c.) 


Note 


odico'/ar-    to    Al 
Draw  circle     thro"   p,     ceri-t&r-  s,  =   a>^y  point. 
Dra  vv    cd    thro'    s.       pd  -   perj  "  " 


("Angle    c  p  d 


i  r)    serni-cincle '^  90°) 
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SHEET    4  — PRACTICE    WITH    IKSTRUME:N^TS    (continued) 

INKING 


PENCILLING 

I.     Lines  to  be :    (a)  FINE. 

(b)  UNIFORM. 

(c)  ACCURATE. 
Lay  out  Sheet  as  shown. 

II.     Ex.  1.     Space  lines  \  in.  apart. 

III.  Ex.  2.     Space    points    J    in.    horizontally    and    vertically. 

(Lines  at  45°.) 

IV.  Ex.  3.     Space  lines  ^  in.  apart. 

First  draw  diagonal;    then  draw  lines  in  order,  A,  B,  C,  D,  etc. 

v.     Ex.  4.     Space  points  ^  in.  apart. 


VI.     Ex.  5.     Spiral. 

(a)   Make  ac  =  :|  in. ; 


ab 


i  "'• 


(6)    With  a  as  centre,  draw  all  semicircles  above  horizontal 
line.     With  b  as  centre,  all  semicircles  below. 

Use  a  and  b  alternately  to  develop  Spiral.     Continue  as  far 
as  possible  without  conflict. 

VU.  Ex.  6.  Two  f7}:»2^e?-  Circles,  2  in.  and  1  in.  diam.  respec- 
tively. Two  lower,  3  in.  and  2  in.  Centi-es,  2  in.  apart. 
Radii  of  tangent  Arcs  =i  1  in.  and  2  in.  respectively. 

VIII.  Ex.  7.  Space  points  ^  in.  apart  on  horizontal  line.  Com- 
plete figure  as  shown. 

Use  Bow  Pencil  for  small  circles. 

Draw  all  curves  of  one  radius  at  one  time. 


INKING 

A.     (a)  Sheet  is  to  be  completed  first  m  pencil. 

(b)  Do  not  begin  to  ink  until  sheet  has  been  submitted  for 
approval,  and  has  received  endorsement  of  one  of  the 
instructors. 


B.      (a)  Do  not  fill  pen  too  full  (see  Page  2-B). 
(6)    Clean  pen  often. 


C.  (a)  All  lines  to  be  Black  and  of  Medium  Width,  except 
Border,  which  is  to  be  Heavy  and  added  last. 
(See  note  on  blue  print.) 

(6)    In  inking,  proceed  in  same  manner  as  with  pencil. 

Begin  at  Left  and  work  towards  Right,  and  from  Top  work 
towards  Bottom. 

(c)    In  Ex.  4  draw  lines  to  point  P,   not  away  from   it. 

Wait  till  each  line  dries  before  drawing  the  next. 

This  to  avoid  blotting. 
(cZ)  In  Ex.  5,  6,  and  7,  omit  consti'uction  and  Centre  Lines, 
(e)    In  Lettering  use  drawing  ink  and  wi-iting  pen. 
(/)  Do  not  ink  Cutting  Line. 


[n3 
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Heovj^    Lines      abooi  thu^: 
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SHEET    5  -  PRACTICE    IN    STRAIGHT    LINES    AND    ARCS,    ETC. 


TRACING 


DIRECTIONS 

I.     Order  of  Pencilling.  (Sheet  -B-Page  18.) 

Stage  1.     Block  out  all  drawings  on  sheet.  (6H  pencil.) 
First  Centre  Lines,  if  any,  then  Ovilines. 

Stage  2.     Develop  drawings  and  Strengthen  Outlines. 

(3H  pencil.) 
(Straight  Lines  before  Curves.     See  Sheet  B-3.) 

Stage  3.     Add    Dimension    Lines    (very    light)    and 
Arrow  Heads.  (2H  pencil.) 


II. 


Stage  4.     Finish. 

(a)  Dimension  Figures. 

(b)  Lettering. 

(c)  Crosshatching, 

(d)  Checking. 


(Sheet  B-4  and  5.) 


(Sheet  ^-2.) 


Order  of  Inking. 

Use  Rough  Side  of  Tracing  Cloth. 
Rub  with  powdered  chalk  before  inking. 

Stage  1.     All  the  main  outlives  of  all  the  drawings. 

(a)  First  all  Curves.* 

(b)  T7iew  all  Straight  Lines.  (Black  Medium.) 

Stage  2.     Dimension    Lines    (including   "  Extension " 
Lines)  and  Centre  Lines  (if  any).  (Red-Light.) 

Stage  3.     ArrovT  Heads,   Figures,   and  Lettering. 

(Use  Writing  Pen.)  (Black.) 

Draw  light  guide  lines  on  tracing  cloth  in  pencil  before  lettering. 

Stage  4.     (a)   Crosshatching.  (Black-Light.) 

(6)   Border.  (Black-Heavy.) 

*  This  procedure  gives  best  results  in  joining  Curves  and  Straight 
Lines  smoothly. 

The  short  curves  shown  on  this  sheet  are  often  called  "Fillets." 


NOTES 

A.  (a)  In  both  Pencilling  and  Inking  it  is  best  to  carry  out  each 
Stage  for  the  lohole  sheet  before  beginning  the  next 
Stage. 

(&)  The  PencU   sheet  is   to  be   approved  before 
Tracing  is  begun. 


B.    Dimensions. 

(a)   For  dimensions  in   Quarters,   Eighths,  Sixteenths,  etc., 
use  "Architect's"  Scale. 
For  dimensions  in  Decimals  use  "  Engineer's  "  Scale. 

(6)   Avoid  taking  dimensions  with  Compasses  directly  from 
Scale. 

This  scratches  scale  and  ruins  compass  points.     Lay  off  distance 
on  paper  at  required  point  and  set  compasses  to  this  distance. 

(c)    Smcdl  Circles  are  placed  around  centres  of  arcs  to  assist 
in  finding  them  when  tracing. 

These   circles   can  be  omitted  in  inking  and  short  cross  lines 
substituted. 


Crosshatching.  § 

(a)   Cross/mfC/a'«(/ is  used  to  indicate  a  "Cross  Section" 
of  an  object  drawn. 

(J))   It  is  usually  drawn  with  the  45°   Triangle. 
Other  angles  may,  however,  be  used. 

(c)  S2Mce  lines  about  ^  in.  apart  by  EYE  ALONE. 

(d)  Do  not  cross  Figures  or  Arrows  with  hatching  lines. 
{To  avoid  this  the  Crosshatching  is  usually  added  last.) 

§  When  a  drawing  is  to  be  traced  the  Crosshatching  is  often 
omitted  in  pencil,  or  is  indicated  very  briefly  by  Free  Hand  lines. 
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S'ta  g  e       I 


De  ve/opi  og 


Stage 


Dimension  Lines 


Stage  3 
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Use  of  French  Curve  or  Scroll 

Given  a  series  of  points  to  be  joined  by  a  smooth  cui-ve. 

Find  portion  of  Scroll  to  fit  at  least  3  points  (as  b,  C,  d). 
Then  draw  from  b  to  k  (about  half  way  between  c  and  d). 
Change  Scroll  to  fit  c  d  e,  and  draw  curve  from  k  to  half 
way  between  d  and  e.     Continue  thus. 

Sometimes  the  Scroll  will  fit  more  than  three  points.  Init  in  any  case 
stop  half  way  between  last  two,  as  suggested  above. 
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SHEET  6  — co:nic  sectio:ns 


DIRECTIONS 

(«)  Follow   the    Order   of   Pencilling   given    on   Page   17, 
beginning  with  the  necessary  construction  lines. 

(&)    Strengthen  only  the  Outlines  of  Curves.    (Use  "French 
Curve"  or  "Scroll"  —  see  Page  20.) 

(c)  Ink   in    (on    Duplex    Sheet)    only   the    Curve    outlines 

(Black-Medium)  and  Border  (Black-Heavy)  . 

(d)  Small  Circles  about  Reference  Points  can  be  inked  in 

Black.     {Use  Boio  Pen.) 


II.     PROBLEM    1.     Ellipse  {Exact  Method). 

(a)  Lay  off  line,  as  a}l>\  equal  to  Major  Axis.  Use  this 
for  measuring  Radii  (as  a^e^  and  b^e*)  in  developing 
curve . 

(6)   Find  at  least  5  Points  for  each  quadrant. 

(c)  Add  explanatory  equation  for  one  point  of  curve,  as 
indicated. 


III.     PROBLEM   2.      EUipse  {Approximate  Method). 

When  the  Major  and  3Iinor  Axes  do  not  differ  much  in  length,  a  simple 
approximate  method,  by  means  of  circular  arcs,  can  be  used  to  replace 
the  more  complicated  exact  method. 

Construction  as  shown. 


IV.    PROBLEM   3.     Parabola. 

Divide  ab  and  ac  each  into  at  least  8  parts. 

V.     PROBLEM  4.     Hyperbola. 

(a)   Draw  the  large  rectangle  by  dimensions  given. 

{b)   Begin  the  curve  at  a. 

Find  enough  points  to  give  a  smooth  curve. 

(c)    The  divisions  on  ab  need  not  be  of  uniform  length. 


(«) 
(b) 


NOTES 

EUipse  —  Parabola  —  Hyperbola. 

These  curves  belong  to  the  family  of  Conic  Sections,  so 
called  because  they  are  derived  by  the  intersection  of  planes 
with  the  surface  of  a  Cone. 

Theii  exact  derivation  will  be  taken  up  in  Sheet  12.     This  sheet 
deals  merely  with  certain  geometrical  methods  of  drawing  them. 

PROBLEM    1. 

The  Ellipse  can  be  defined  as  the  path  traced  by  a  point,  the 
sum  of  whose  distances  from  two  fixed  points  always  remains 
constant. 

The  two    fixed   points    are   called   "Foci"    (singular, 

"Focus"). 
The  long  diameter  or  Length  of  Ellipse  is  called  the 

"Major  Axis." 
The  short  diameter  or  Width  is  called  "Minor  Axis." 
Study  above  definition  and  Pkoblem  1.  It  will  be  seen 
that  the  sum  of  the  distances  from  the  Foci  to  the 
mo\-ing  point  will  always  equal  the  Major  AxHs. 
Then,  with  Major  and  Minor  Axes  given,  the  Foci 
can  be  found  by  drawing  arc  with  Radius  R  ^  ^ 
Major  Axis,  and  one  end  of  Minor  Axis  as  centre 
(see  diagram). 

The  method  of  developing  the  Ellipse  is  indicated,  and,  as  it 
follows  the  definition  given  above,  it  is  called  the  "Exact 
Method." 

C.  PROBLEM  3.     Parabola. 

(a)  The  exact  definition  of  this  curve  is  left  for  Analytical 

Geometry, 
{b)   When  the  width  and  height  of  the  cm've  are  given    it 

can  be  drawn  as  indicated. 

D.  PROBLEM  4.     Hyperbola. 

{a)   As  in  the  case  of  the  Parabola,  the  exact  definition  is 

here  omitted. 
(&)    Only  one-half  the  Curve  is  drawn  by  this  construction  — 

the  remaining  half  would  be  similar  but  inverted,  coir- 

tinuing  from  point  a. 
(c)    This  construction  is  much  used  in  the  representation  of 

the  Theoretical  Indicator  Card  of  a  Steam  Engine. 


Sheet  6 
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To  Rectify  a  given  Are 

Given  arc  ab  (Fig.  2).  Use 
Bow  Spring  Dividers.  Step 
off  short  distances  along  arc 
ab  and  same  number  along 
Straight  Line. 

This  makes  a'b'  equal,  ap- 
proximately, arc  ab. 


To    Transfer    a    Gear 
Tooth  Curve 

Place  Scroll  to  coincide  with 
given cur\-e  (mn)  (Fig.  5). 
Mark  point  n  on  Scroll  and 
draw  Circle  P  tangent  to 
Scroll  at  any  convenient 
point  (as  t).  Change  Scroll 
to  new  position  and  draw 
m'n'  as  shown. 

Alternative   Method 

Omit  Circle  P  and  use  mark 
(as  s)  to  locate  curve. 
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SHEET    7 -CYCLOIDS 


DIRECTIONS 

I.     Begin  construction  by  laying  out  Centre  Lines  of  circles. 
Draw  all  consti'uction  circles  very  light. 


II.     PROBLEM  1. 

(a)   Make  Rollirig  Circle  (E.G.)  =  S"  diam. 

(6)   Use  8,  10  or  13  points  on  E,.  C. 

(c)   In  stepping  off  distances  on  circles  use  small  Dividers. 

(See  Page  25-FiG.  2.) 

Wlien  the  curve  comes  back  to  the  straight  line,  how  far  will  it 
be  from  the  initial  point  "  O  "?  Answer  by  giving  proper  dimen- 
sion line  and  figures. 


III.  PROBLEM    2. 

(a)  Take  points  about  15°  apart. 

(6)   Continue  curve  as  far  as  possible  without  conflict. 

IV.  PROBLEM   3. 

(a)  Make  R.  C  =^  2"  diam.  for  both  cui-ves. 
(&)   Use  10  or  13  points  on  R.  C.  for  Epicycloid. 

(c)  "     8   "  10  "  "      Hypocycloid. 

(d)  Continue  curved  as  far  as  possible  with  conflict. 


V.     Strengthen  outlines  of  Curves  and  Gear  Teeth  only. 

(See  Page  25-FiG.  5.) 


VI.     Ink  in  :  — 

(a)  Curves  and  Gear  Teeth. 

(b)  Small  Reference  Circles. 

(c)  Border  line. 


(Black-Medicm.  ) 

(Black.) 

(Black-Heavy.  ) 


NOTES 

A.  Cycloid,     Involute,     Epicycloid,     Hypocycloid.* 

These  curves  belong  to  the  family  of  Cycloids.  They 
may  all  be  defined  as  the  path  traced  by  a  Point  on  the 
Circumference  of  a  Circle  which  rolls  on  a  given  Line 
(either  Straight  or  Cur^'^ed) . 

B.  PROBLEM   1.      Cycloid. 

R.  C.  rolls  on  a  Straight  Line. 
(a)   Take  points  on  initial  position  of  R.  C 

(5)  Find  successive  positions  of  R.  C.  by  making  distance 

0-1  on  AB  =  arc  O-l  on  R.  C,  etc. 

(See  Page  25-FiG.  2.) 

(c)    Locate  the  successive  positions  of  O  by  stepping  off  the 

proper  arcs  in  the  direction  of  the  arrows. 

The  length  of  these  arcs  will,  in  each  case,  be  the  distance  over 

which  the  circle  has  rolled.     To  verify  this,  try  a  coin  rolling  along 

the  edge  of  the  T-square. 

C.  PROBLEM   2.     Involute. 

A  special  case  of  the  Epicycloid. 
Straight  Line  (Circle  of  Infinite  Radius)  rolls  on  a  given 
Circle. 

More  simply,  by  a  point  at  the  end  of  a  String  which,  being 
held  taut,  is  unwound  from  a  given  circle. 

The  String  is  taken  in  successive  positions  by  drawing  tangents 
at  end  of  successive  radii,  and  the  proper  distances  are  stepped  off 

as  shown. 

D.  PROBLEM  3.     Epicycloid  and  Hypocycloid. 

Former  ^  R.  C.  outside  of  another  Circle. 
Latter    ==      "      inside        "  " 

(a)   Construction  similar  to  Prob.  1. 

(6)  Gear  Teeth  are  formed  by  Epicycloids  and  Hypocycloids 
drawn,  respectively,  outside  and  inside  a  circle  known  as  "Pitch. 
Circle."  The  '-Pitch"  of  the  teeth  is  the  distance  between 
the  centres  of  successive  teeth,  measured  along  the  Pitch  Circle 
(arc  ab  in  diagram). 

*  Cycloid  —  kvk\os  =  "  Circle." 

Epicycloid  —  ^iri  =  "  upon"  +  nixXos. 

Hypocycloid  —  inrd  =  "under"  +  kijkXos. 

Involute  —  (Latin)  in  =  "  upon  "  +  volvo  ^  "to  roll." 


o    o 


Prob  I  -  Cycloid 


O.I  Con  A  B)  =    arc    0,\   oki  circle 

O.Z{onAB)    =        "       02     ■• 

Etc. 


Eoicvcloid 


Oa      ^"^Pitch  -  ore.  a b 
^C-  Arc    c  d  •  jr  a  re  a  b. 

70CVCloiCi 


I  vo  I  wf< 


Pr-ob'2 


2^0  or»  tanger^'f'  -  2..0  art     B.C. 

a:  o     ..  -         =  a  O    .. 


Pr-ob.3  Q/on  RC. -OJ  on  PC-    etc. 


Note 


=  Pitcfi    Circle         ((B(3)=Base    Circie       ((RcD  =  Roil. r^a  Circle. 
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SIIEET    C  -  OETHOGRAPHIC    PROJECTIONS 

THIS  SHEET  IS  FOR  ILLUSTRATION  ONLY 


I.    The  technical  development  of  Projections,  Projection 

Planes,  etc.,  is  left  for  later  consideration. 

(See  Sheet  M,  Page  86.) 

II.  Orthographic  Projection,  described  simply,  is  a  method 
of  delineating  an  object  accurately  and  adequately  by 
means  of  one  or  more  views,  so  grouped  as  to  be  easily 
read  together,  and  thus  give  a  clear  idea  of  the  appearance, 
form,  and  dimensions  of  the  object. 

III.     EXAMPLE:    Student  Lamp. 

(a)  Let  F.  V.  =  Front  View.      R.  V.  =  Eight  Side  View. 

T.  V.  =  Toj)  Vieiv.         Ij.  V.  =  Left  Side  View. 

(b)  If  we  take  a  Stndent  Lamp,  place  it  on  a  table  and  stand 

far  enough  away  so  that  the  rays  from  all  points  of 
the  lamp  to  the  eye  are  practically  parallel,  we  can 
reproduce  on  paper,  to  a  convenient  scale,  the 
corresponding  appearance  of  the  lamp. 

Place  this  so-called  View  at  the  bottom  and  centre  of 
a  sheet  of  paper  and  label  it  F.  V.  (see  Sheet  C). 

Now  look  at  lamp  similarly  from  above  and  place  View 
so  produced  above  F.  V.,  labelling  it  T.  V. 

Then  look  at  lamp  from  Right  Side,  and  place 
corresponding  View  to  the  Right  of  F.  V.  Call  it 
R.V. 

Similarly  place  L.  V.  (looking  at  Lamp  from  Left)  as 
shown. 

(c)    Label  Centre  Lines  of  Tank,  Standard,  and  Shade 
as  shown. 
Add  Symbols  "R"  and  "L"  (Right  and  Left). 
Add  Reference  Points  and  Dimensions  as  shown. 


IV.    Then  Note  CarefuUy  :  — 

(a)   Point  1  of  T.  V.  lies  vertically  above  Point  1  of  F.  V. 
{b)   Point  1  lies  on  same  horizontal  line  in  F.V.  and  T.V. 

(c)  (Looking  at  T.  V.  from  direction  "  N  "  and  comparing 

with  R.V.)  —  Point  1  lies  at  distance  (C)  to  "B."  of 

C.  L.  Standard*  in  both  Views. 

(d)  (Similarly  comparing  T.V.  from  direction  "M"  with 

Li.  V.)  —  Point  1  lies  at  distance  (C)  to  "  L"  of  C.  L. 
Standard  in  both  Views. 

(e)  By  means  of  the  above  analysis,  with  tivo  Views  of  an 

object  given,  we  can  usually  locate  the  position  of 
con-esponding  points  in  a  third  or  fourth  View,  and 
thus  complete  these  views. 

If  necessary  we  could  develop  a  Bottom  View  -which  would 
then  be  placed  below  the  F.V. 


V.  (a)  Any  xiew  of  an  object  may  be  taken  as  a  F.  V.,  but 
having  selected  and  located  this,  the  other  Views  must 
be  grouped  about  it  in  accordance  with  the  above 
principles  (T.V.  always  at  Top  — R.V.  always  at 
Right,  etc.). 

(&)  In  general,  three  Views  are  enough  to  clearly  describe  an 
object  (as  will  be  seen  in  example  above),  but  where 
necessary /o?tJ-  or  even^ue  Views  may  be  taken. 

(c)    Hidden  Lines  are  represented  dotted,  as  shown. 


*   C.L.  stands  for  Centre  Line. 


Note:    The   symbol    4     -standa  for  CENTRE  LINE"^ 
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SHEET    8  -  OETHOGBAPHIC    PROJECTIONS 

PROBLEMS 


DIRECTIONS 

I.    Study  carefully  Sheet  C.  (Pages  27  and  28.) 

Apply  principles  there  shown  to  development  of  following 
problems. 

II.    PROBLEM    1. 

(a)  Lay  out  Centre  Lines. 

(&)   Draw  light  circles  (diams.  as  given  in  T.  V.). 

(c)  Block  out  Hexagons  (use  60°  Triangle). 

(d)  Block  out  F.  V.  and  R.  V. 

in.    PROBLEM    2. 

(a)   Lay  out  centre  lines. 

(&)   Block  out  all  three  views  together. 

(Draw  Pentagon  by  method.     Page  81-S.) 

IV.    PROBLEM    3. 

(a)  Proceed  as  in  Pkob.  2. 

V.    PROBLEM    4. 

(a)   Same  procedure. 

(6)   The  subject  is  the  same  as  Prob.  3,  turned  through  an 
angle  of  30°. 
Note  :    "We  still  use  Horizontal  and  Vertical  centre  lines. 

VI.    Add,  in  each  problem,  at  least  3  selected  Reference  Points 
(other  than  those  given  on  the  blue  print)  in  aU  views. 

VII.  Omit  all  dimension  lines  and  figures  on  this  sheet. 

VIII.  Ink  ia  only :  — 

(a)  All  centre  lines  (Red-light). 

(6)   Cli'cles  about  reference  points  (Black) . 

(c)  Circles  about  "  E, "  and  "  L  "  (Black). 

(d)  Borderline  (Black-heavy). 


NOTES 

A.   Follow  the  Order  of  Pencilling  given  on  Page  17. 

(a)  It  is  usually  wisest  to  block  out  the  entire  sheet  before 

beginning  to  strengthen  any  outlines.* 

(b)  Develop  all  views  of  an  object  together. -f 

Do  not  complete  one  view  before  beginning  another. 

(c)  In  "Strengthening"  hidden  lines  a.ve  dotted. 

(When  Blocking  out  draw  hidden  lines  light  and  full:   alight  "d" 
placed  on  them  will  indicate  that  they  are  to  be  dotted  later.) 


B.    PROBLEM   3. 


(a)  The  di-awing  represents  a  Block  with  a  Round  Hole 

in  it,  and  a  Triangular  Prism  on  top. 

(b)  The  bottom  lines  of  the  hole  can  be  drawn  with  the  30° 

Triangle. 


*  This  method  assists,  particularly  later  on,  in  gauging  the  best  arrangement 
of  the  drawings  on  a  sheet,  and  prevents  unnecessary  erasure  in  correcting  the 
arrangement. 

t  This  will  be  found  to  economize  time  and  to  assist  in  understanding  the 
relation  of  the  various  views.  Where  a  horizontal  line  is  to  appear  in  F.  V.  and 
K.  V.  or  L.  V.  draw  it,  at  one  stroke,  through  both  views. 

Similarly  for  vertical  lines  in  F.  V.  and  T.  V. 
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SHEET    9  —  ORTHOGRAPHIC    PROJECTIONS    {continued) 

PROBLEMS 


DIRECTIONS 

Proceed  as  in  Sheet  8. 

(a)  Lay  out  Centre  Lines. 

(b)  Block  out  all  4  Views  together. 


(Stage  1.) 


(c)    Develop  drawing  and  Strengthen  Outlines  of  all  4  Views. 

(Stage  2.) 

(ri)  Add  Dimension  Lines  and  Arrows.  (Stage  3.) 

(e)  Add  Figiu-es  and  Lettering.  (Stage  4.) 

II.  Add  at  least  3  selected  Beference  Points  (other  than  those 
given  on  blue  print)  in  all  views,  and  Reference  Dimen- 
sions A  and  B. 

III.     Ink  in,  as  hitherto  :  — 

(a)  Centre  lines.  {Red-light.) 

(b)  Circles  about  Reference  Points  and  Letters.*       {Black.) 

(c)  Borderline.  {BlacTc-heavy .) 

*  "A,"  "B,"  "  L,"  "R,"  etc.,  are  '■'■Reference  Letters." 


NOTES 

A.  (a)  Use  edge  of  Scale  marked  "^."  This  gives  graduations 
cojTesponding  to  \  inch  =  1  foot,  which  is  the  Scale 
called  for  in  the  drawing. 

(&)  18-3"  means  18  feet,  3  inches,  etc. 


B. 


In  the  blue  print  all  lines  have  been  drawn  full. 
that  Hidden  Lines  are  dotted. 


Remember 


In  Strengtliening,  therefore,  correct  the  lines  of  the  blue  print 
wherever  necessary. 


C.     Door  and  Window  are  to  be  considered  Open. 


\ 
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SHEET    10  -  ORTHOGRAPHIC    PROJECTIOIN^S    (continued) 

PROBLEM 


DIRECTIONS 

I.     Follow  directions  for  Sheet  9. 

II.     Substitute  for  "?"  the  proper  dimension  figures  taken  from 
Sheet  9, 

Note  that  the  location  of  some  dimensions  has  been  changed, 
as  a  line  should  only  be  dimensioned  where  it 
appears  in  its  true  length. 

III.  Add  at   least   3    selected   Reference   Points,   and  Reference 

Letters  ("A,"  "  B,"  etc.),  as  hitherto. 

IV.  Inking.     Same  as  hitherto. 


NOTES 

A.     This  sheet  shows  the  subject  of  Sheet  9  turned  through  an 
angle  of  30°. 


B.     Remember,  as  before,  that  Hidden  Lines  are  dotted. 
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SHEET    11  -  DEVELOPMENT 


DIRECTIONS 

I.    PROBLEM  1.     Truncated  Prism. 

(a)  Work  out  Front,  Top,  and  Side  Views  of  subject. 

(6)    Obtain   True  Size  of  top,  as  shown. 

(c)    Develop  or  unfold  the  resulting  surface,  as  indicated. 


II.    PROBLEM  2.     Truncated  Pyramid. 

Method  same  as  for  Problem  1. 


III.     For  both  problems. 

(a)    Order  of  Pencilling  same  as  before. 

(&)    Add    all  Reference  Points   given   on   blue  print  in    all 
Views  and  in  Development. 


(c)  Add  Reference  Dimensions. 

(d)  Inking  same  as  hitherto. 


IV.     Reproduce   both  Developments   on   piece   of  Duxilex  Paper. 
Cut  out  and  fold  to  produce  original  objects. 


NOTES 

A.  From  now  on,  with  tiie  exception  of  Sheet  17  (Isometric 
Projection),  all  the  problems  and  sheets  of  the  course  are 
based  on  the  principles  of  Orthographic  Projection.  This 
term  will,  therefore,  be  omitted  from  the  heading  of  the 
following  sheets,  and  the  title  only  of  the  special  problem 
on  each  sheet  will  be  given. 


B.  Given  an  object,  like  an  iiTCgular  Box,  to  find  the  size  and 

shape  of  a  sheet  of  material  which,  when  folded,  will  pro- 
duce the  object. 

The  solution  of  this  problem  is  indicated  on  this  sheet.     The 
technical  term  by  which  this  process  is  known  is  :  — 

Development  of  a  Surface. 

C.  PROBLEM   2. 

The  Front  View  does  not  show  the   slanting  edges  of  the 
Pyramid  in  theii"  true  length. 

To  find  the  true  lengths,  for  development,  use  construction 
indicated. 

This   corresponds   to    the   following   principle    (see   note   on 
blue  print)  :  — 

Let     ab  =  F.  V.  of  given  Line. 

"    a^b^  =  T.  V.        "         " 
Revolve  bottom  (b^)  of  line  to  (c^). 
ac  will  then  be  True  Length  of  Line. 


Note 


ci- ^iv«' 
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SHEET    12 -INTERSECTION    OF    CONE    AND    PLANES 

CONIC     SECTIONS 


DIRECTIONS 

I.     Use  Auxiliary  Cutting  Planes  perpendicular  to  axis 
of  Cone. 
These  wiU  cut  the  surface  of  Cone  in   Circles   (T.V.)  ;    in 
Straight  Lines  (F.V.)- 

Points  of  intersection,  on  the  Surface  of  the  Cone,  of  the 
above  Planes  and  the  Main  Cutting  Planes  can  then  be 
identified  in  both  %'iews,  gi%-ing  ns  the  required  curve  of 
intersection. 

(Farther  construction,  True  Sizes,  etc.,  as  indicated.) 
As  many  Auxiliarj'  Planes  can  be  used  as  found  necessary. 
In  tliis  problem  they  may  be  taken  about  i  inch  apart  on  F.V. 


II.     The  procedure  of  the  previous  sheets  in  regard  to  Pencilling, 
Dimensions,  Reference  Points,  Inking,  etc.,  is  to  be  fol- 
lowed out  on  this  sheet. 
Select  at  least  5  Reference  Points  other  than  those  given  on 
blue  print. 


NOTES 

Planes  cutting  the  Surface  of  a   Cone,  at  different  angles, 
produce  the  various  Conic  Sections  shown  on  Sheet  12. 

(a)   Plane  parallel  to  axis  of  Cone  —  Hyperbola. 

/^x         a        "      "  slanting  Element* —  Parabola. 

(c)  "  crosses  Cone—  BUipse. 

(d)  ^^  perpendicular  to  axis —  Circle. 

Note  :  In  the  case  of  the  Hyperbola  we  get  two  curves,  the 
second  one  inverted,  if  we  consider  the  plane  to  cut  the 
Cone  produced  above  the  apex. 

Fui-ther  consideration  of  the  Conic  Sections  is  left  for 
Analytical  Geometry. 

*  See  Page  45-I-i. 
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SHEET    13— INTERSECTI0:N^    OF    CO]NE    AND    PLANE 

ALTERNATE     MP:TH0D 


DIRECTIONS 

I.      (a)   Make  <^  same  as  for  Sheet  12. 

(b)  Use  Vertical  Alixiliary  Planes  through  axis  of  Cone. 
These  will  cut  the  surface  of  the  cone  in  Straight  Lines 
(in  all  three  views). 

These  lines  are  called  "Elements"  of  the  Cone. 

(c)  Points  of  intersection,  on  the  Surface  of  the  Cone,  of 

the  above  Planes  and  the  Main  Cutting  Plane  can 
then  be  identified  in  all  three  views,  giving  us  the 
required  curve  of  intersection.  (Construction  as 
indicated.) 

II.      (a)   Lay  out  arc  for  Development.     Radius  =  Slayit  height  of 
Cone.     Length  of  arc  =  Circumference  of  base  of  Cone. 

(b)  In  laying  off  points  on  Development,  remember  that  the 
true  lengths  (E,  F,  etc.)  must  be  taken  as  found  by 
method  shown  in  F.V.  (See  Page  39-C.) 

in.     Take  at  least  5  selected  Reference  Points.     Procedure  same 
as  hitherto. 

The  Elements  can  be  lettered,  as  indicated,  for  convenience  of  identi- 
fication during  Construction. 


A. 


NOTES 

As  long  as  the  Main   Chitting  Plane  passes  entirely  across 
Cone,  any  angle  of  <^  will  give  an  Elliiise. 

If  0  is  the  same  as  on  Sheet  12,  the  true  size  of  ellipse,  as  well  as  its 
projections,  should  be  the  same  by  this  method  as  by  the  previous  one. 
Test  by  tracing  the  curve. 


B. 


All  the  other  Conic  Sections  given  on  Sheet  12  can  be  obtained 
equally  well  by  this  second  method. 


C. 


This  second  method  is  much  more  convenient  than  the  first 
when  a  Development  of  the  Cone  is  desired. 
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SHEET    14-mTEKSECTION    OF    CONE    AND    HEXAGONAL    PRISM 

NUT     FOR     BOLT 


DIRECTIONS 

I.     Method  of    consteuction    indicated   on   blue   print.      (As  in 
Conic  Section  sheet  we  use  Auxiliary  Planes.) 

(a)  Make  Complete  Top  View. 

{b)  Procedure  as  hitherto. 

II.     When  completed  and  approved  this  sheet  is  to  be  traced. 

(a)  Use  Shade  Lines*  on  all  views,  in  accordance  with 
principles  given  on  Page  S2-Sheet  E  {in  Inking 
only). 

(h)  Omit  all  Oonstrnction  Lines,  Reference  Numbers,  and 
Letters  in  Inking. 

(c)  Add  Dimension  and  Centre  Lines  (Bed-light). 

(d)  Arrows,  Figures,  and  Lettering  {Black). 

*  It  is  more  convenient  to  draw  first  all  unshaded  lines ;  then 
open  pen  a  little  and  draw  all  shaded  lines. 


NOTES 

The  cm-ve  developed  on  the  Front  Face  is  evidently  a  portion 

of  an  Hyperbola. 
The  same  curve  appears  on  the  slanting  faces,  in  both  front 

and  side  Adews,  but  in  both  cases  more  or  less  foreshortened. 


NUT  FOR   BOLT 
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SHEET    1 5  —  INTERSECTION    AND    DEVELOPMENT 


OF 


PENTAGONAL    AND    TRIANGULAR    PRISMS 


DIRECTIONS 

(a)   Block    out   the    3  Views   each    of   the    Pentagonal  and 
Triangular  Pi'isms  (both  Equilateral). 

(h)    Work  out  Projection  of  Intersection. 

(c)    Work  out  Developments  as  indicated. 


II.     (a)   Pi-ocedure  as  hitherto. 

(6)  Add  at  least  2  selected  Reference  Points  (other  than 
those  given  on  the  blue  print)  on  all  Views  and 
Developments,  and  define  them  by  small  circles  and 
appropriate  Reference  Dimensions. 

(c)  Number,  without    adding    Circles,   all    other    points,   as 

indicated . 

(d)  Substitute  for  "?"  in  Developments  the  proper  dimen- 

sions taken  from   the   corresponding   lengths    in   the 
original  views. 


III.     Reproduce    Developments  on   piece  of   Duplex  Paper;    Cut 
out  and  fold  to  produce  original  subject. 


A. 


B. 


NOTES 

As  on  Sheet  11  the  purpose  of  Development  is  to  obtain 
Patterns  which,  when  cut  and  properly  folded,  will  pro- 
duce the  original  subject  drawn. 


In  T.  V.  the  apex  of  the  Triangular  Prism  starts  from  7 
and  is  intercepted  at  10  by  Pentagonal  Prism.  Now  the 
F.V.  of  this  apex  must  be  the  same  length  —  i.e. :  7-10. 
We  can,  therefore,  locate  point  10  in  F.V. 

Similarly  for  other  points  of  intersection. 


Development  ortT 


9 
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SHEET    16 


Intersection    and    Development    of   Cylinders 


54 


SHEET    16 -INTERSECTION    AND    DEVELOPMENT    OF    CYLINDEBS 


DIRECTIONS 

I.     Method  similar  to   that  of  Sheet  15,  with  the  addition  of 
Auxiliary  Planes  used  in  Conic  Section  Sheet. 


II.     (a)  Block  out  3  views  of  Large  Cylinder  —  I. 

(6)  Block  out  F.V.  and  E.V.  of  Small  Cylinder  — II. 
(c)    Work  out  T.V.  and  R.V.  of  II. 
(c7)  Work  out  Projection  of  Intersection, 
(e)    Draw  Developments. 


III.      (o)   In  Development  of  II  cut  cylinder  at  some  other  point 
than  that  shown  on  blue  print. 

{h)   Number  and    letter  all   points    (given    in  R.V.)   in   all 
Views  and  Developments. 

(c)  Add  at  least  2  selected  Eeference  Points  on  all  Views 

and  Developments,  and  define  them  as  hitherto. 

(d)  Dimensions    "?"    are   to    be   supplied    by   scaling    the 

drawing. 

(e)  In  stepping  off  arcs  use  very  small  intervals. 

(See  Page  23-Fig.  2.) 


NOTES 

An  Auxiliary  Plane  parallel  to  axis  of  Small  Cylinder  (as 
IS-m-h,  R.V.)  will  cut  a  line  (IS-z)  on  latter's  surface 
in  F.V.  by  projecting  horizontally.  This  line  will  appear 
in  T.V.  at  distance  (A)  from  O.L. 

Now,  in  T.V.  this  line  is  intercepted  at  m  by  surface  of 
Large  Cylinder;  by  projecting  down,  therefore,  we  identify 
point  m  in  F.V.  This  gives  one  point  of  intersection. 
The  others  can  be  found  similarly. 

The  Auxiliary  Plane  would  also  cut  surface  of  small  cylinder  on 
vnder  side.     Each  plane,  therefore,  will  give  two  points  of  intersection. 


B.  Auxiliary  Planes  can  be  taken  at  will,  but  for  convenience  in 
development  it  is  best  to  make  arcs  1-2,  3-3,  etc.,  on 
E.V.  all  equal. 

In  laying  out  Development  of  II  take  length  of  circumference  and 
divide  into  proper  number  of  parts. 
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SHEET    17  — ISOMETRIC    DRAWING 


DIRECTIONS 

I.     Draw  first  the  Orthographic  Vieivs. 

Note  that  the  scale  is  4  inches  =  1  foot. 


II.     Develop  the  Isometric  Drmoing  from  the  Orthographic  Views. 
Start  with  Point  1,  and  build  up  the  figure  by  locating  succes- 
sive Points  (method  indicated  by  reference  dimensions)  and 
then  join  the  points  by  the  required  straight  or  curved  hues. 

When  small  curves  cannot  be  conveniently  drawn  with  the  French 
Curre,  a  radius  can  often  be  found  to  approximate  the  required  curve, 
and  compasses  can  be  used. 


III.  Show  Point  1  as  on  blue  print.  Then  add  at  least  3  selected 
Reference  Points  other  than  those  given,  and  define  their 
position  by  Reference  Dimensions,  both  in  Orthographic 
Views  and  in  Isometric  Drawing. 


IV.     When  completed  and  approved  the  sheet  is  to  be  traced. 
In  inking :  — 

(a)  Omit  all  construction  lines   and   all  Reference  Figures 

and  Letters. 

(b)  In  Isometric  Drawing  omit  also  all  axes. 

(c)  Add  numerical  dimensions  and  lettering. 

(d)  Use  method  of  Inking  given  for  previous  tracings. 


NOTES 

Isometric  Drawing  *  is  a  method  of  showing,  in  one 
View,  what  in  Orthographic  Projection  requires  two  or 
more  views.     It  resembles  a  distorted  Perspective  Draiving. 


Briefly,  in  Orthographic  Projection  we  have  3  axes  which  can 
be  called  Width  (W),  Depth  (D),  and  Height  (H),  re- 
spectively. 

In  Isometi'ic  Drawing  these  are  all  combined  in  one  View  by 
imagining  an  object  tipped  at  an  angle.  This  tipping  is 
such  as  to  make  the  W  and  D  axes  each  form  an  angle  of 
30°  with  the  horizontal,  while  the  H  axis  remains  vertical. 

Any  distance  parallel  to  any  one  of  the  3  axes  in  Orthogi'aphic 
Projection  is  then  laid  off  in  the  Isometric  Drawing  in  its 
true  length  parallel  to  the  corresponding  axis. 

By  joining  points  thus  located  we  develop  an  Isometric  View. 


It  follows  from  above  that  only  those  lines  which  are  parallel 
to  any  one  of  the  3  axes  are  shown  in  their  true  length  in  an 
Isometric  View. 

*  A  distinction  must  be  noted  between  the  above  described  Isometric 
"  Drawing"  and  strict  Isometric  '■^Projection."  In  the  latter  the  lengths 
of  all  lines  parallel  to  any  one  of  the  axes  would  be  0.8165  times  their 
true  length.  In  practice,  however,  this  correction  is  rarely  made,  and 
the  true  lengths  instead  of  the  corrected  ones  are  used  as  above  described. 
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